Traditional analyses of retirement decisions focus on the age, from birth, of the individual making choices about how much to work, consume, and save for old age.
I. Introduction
Labor supply decisions, including decisions to participate in the labor force, vary over the life cycle. Participation rates rise in the teens and twenties, plateau in the late twenties and early thirties, and begin to decline in the early fifties. These patterns now hold for both men and women. The labor force participation-by-age curves for men and women are more similar today than even 20 years ago, with participation rates lower for men than they have been in the past and higher for women. Nevertheless, while rates for men still peak around 90 percent, the peak for women is closer to 80 percent (Szafran 2002 ).
Both male and female participation rates decline after age 55, as workers begin to retire. The retirement transition has important consequences not only for workers and their families, but also for society as a whole. As baby boomers reach the eligibility age for retirement benefits under Social Security and the number of workers per retiree begins to plunge, an already underfunded system increasingly needs substantial reform. The brain drain that will result as older workers retire will likely reduce productivity.
Consequently, retaining older workers in the labor force has recently become a high priority public policy issue (c.f. Eyster et al. 2008; Johnson et al. 2007; Toder et al. 2008 ).
While labor force participation rates decline at older ages, rates for older adults have been increasing in recent years. Participation rates remain lower than at earlier ages, but there is a definite trend up, reversing at least 30 years of declining participation rates among older Americans. For example, in Figure 1 , participation at age 66 has declined for men between the pre-1896 birth cohort and the 1916-1925 birth cohort (point A to point B), but participation at age 66 is much higher for the 1936-1945 birth cohort.
The trend is more consistently higher for later birth cohorts among women (Figure 2 ).
Remaining life expectancy (RLE) is arguably a better way of looking at these data. As mortality rates decline, people at a given age now have more remaining years of life expectancy than they did in the past. If participation rates at older ages hold constant (or decline), then average time spent in retirement will increase. Additionally, because health status and mortality are correlated, adults with more expected years of life are generally in better health (and better able to work) than those with fewer years of remaining life. Examining how labor force participation has changed over time with respect to RLE, then, may be more informative than looking at changes with respect to age. This paper examines the labor force participation rates of those aged 55 and older.
In particular, we examine these decisions looking both at chronological age and at remaining life expectancy. First, we examine the raw data -that is, what is happening to labor force participation of men and women at specific ages (60, 62, and 65) and at the equivalent number of years of remaining life in 2005. There is a dramatic decline in labor force participation for men at each of these ages in the last half century while women are participating more. In the last decade, however, older workers are working more. Second, we examine the participation decision using a logit model. Under a variety of specifications, we find that the ages of 62 and 65, more strongly for men but also for women, act as triggers for retirement.
The rest of the paper is organized as follows. In Section II, we review the literature on the determinants of retirement behavior. In Section III, we discuss the data and methodology, and we examine the raw participation results. Section IV presents our descriptive results and Section V, our logit results. We conclude in Section VI.
II. Literature Review for Determinants of Retirement in the United States
This review of the determinants of retirement is not intended to be exhaustive, but to provide context in which to view this paper. An early review of the economic determinants of retirement is found in Quinn et al. (1990) . The main factors we analyze are Social Security, private pensions, and health and health insurance.
Few topics have been as thoroughly studied as the influence of Social Security on retirement. Here we focus on three aspects of Social Security: Social Security wealth (SSW), the early and normal retirement age, and the elimination of the earnings test under Social Security for those who have reached the normal retirement age. One of the ways that forward-looking models of the impact of future Social Security benefits on retirement have evolved is along the lines of option value models of retirement. These models assume individuals choose their retirement date to maximize lifetime utility, which is a function of pre-and post-retirement income. Samwick (1998) finds that in a model that ignores pension wealth, Social Security wealth has no statistically significant effect on retirement, but this result may arise from his method of imputing Social Security wealth in the Survey of Consumer Finances (SCF). In his simulation, a 20 percent reduction in benefits reduces the probability that a 70-year-old is retired by only 1 percent.
Using the Health and Retirement Study (HRS), Coile and Gruber (2000) find a much stronger effect of Social Security on retirement, partly because HRS respondents are linked to Social Security earnings records, providing the authors with a better measure of Social Security wealth. First, they are able to estimate effects separately for SSW and pension wealth, and they are able to isolate the effects of wages (both the direct effect and the indirect effect through SSW) in the option value model much more precisely. They construct a 'peak value' of Social Security wealth, "the difference between SSW at its maximum expected value and SSW at today's value" (emphasis in original). Controlling for pension wealth as well as SSW, the authors find that an additional $1,000 in peak value reduces retirement probabilities by 0.025 percent, about 0.5 percent of baseline retirement rates.
Though not strictly following the methodology of the option value literature, Coile and Levine (2007) merits some attention here. The authors assess whether Social Security (or Unemployment Insurance) matters in the retirement decision during recessions. Interestingly, they find that a 3 percent increase in the unemployment rate (their gauge of the rise associated with movement from peak to trough in a business cycle) significantly increases the likelihood of retirement but only for those who are already eligible for Social Security. They conclude that the interactions of Social Security and labor market conditions are important determinants of the retirement decision.
In addition to the general effect of Social Security wealth on retirement, program variables, like the age of eligibility, also play an important role in the retirement decision.
Since 1961, workers first become eligible for retirement benefits at age 62, but they receive a lower monthly benefit than they would at the full retirement age (FRA), the age at which workers become eligible for the full retirement benefit. For two-thirds of a century, the FRA was 65 but the Social Security Amendments of 1983 raised the FRA to 67 and increased the penalty for workers retiring at age 62. As might be expected, much of the early literature finds significant spikes in the retirement hazard--the number of people retiring at a given age as a fraction of those eligible to retire--at ages 62 and 65. Burtless and Moffitt (1984) find no spike at age 62 prior to 1961, and they find a consistent pattern of retirement at age 65 both before and after the legislative change. Ruhm (1995) finds that the hazard rate at age 62 is over three times as large as the average for ages 58-61 in 1989, and Hurd (1990) notes that "the peak in the hazard at 62 is good evidence that Social Security has some effect on retirement." By 1986, half of all men are retired by age 62 (Hurd 1990 ). Coile and Gruber (2007) also find large spikes in retirement at ages 62 and 65 between 1980 and 1999. Using forward-looking models of earnings and wealth accrual, the marginal effects at age 62 are five times as large as the effects for ages 60 and 61, and the effects at age 65 are nearly 3 times as large as those at age 64.
There is a long literature on the effects of the Social Security earnings test on hours of work, but we do not review that here. Instead, we review the much briefer and more recent literature on the effects of the earnings test on retirement. In the first evaluation after the elimination of the earnings test for 65-to 69-year-olds, Song (2003) finds a 2 percent increase in the pace of application for Social Security benefits among 65-to 69-year-olds. The effect is seemingly small, but it should be noted that the vast majority of insured workers have already applied for benefits by age 65. Gruber and Orszag (2000) "find evidence that loosening the earnings test leads to increased benefits recipiency, … and that complete removal would increase [the share of the elderly receiving benefits] by 5.2 to 13.5 percent." Finally, Friedberg and Webb (2006) find that eliminating the earnings test in 2000 increases the probability of working at all during the year for 65-to 69-year-olds. Using Current Population Survey data, the probability rises by 1.3 percent for 65-year-olds and by about 0.5 percent for 66-to 68-year-olds, but using the Health and Retirement Survey these probabilities rise by 3.5 percent for 65-year-olds and by 2 percent for 66-to 69-year-olds. In short, the elimination of the earnings test raises both benefit receipt and employment.
Private Pensions
Private pensions also play an important role in a worker's decision to retire. Both access to a private pension and the type of private pension to which one has access affect retirement probabilities. Utilizing data from the Retirement Confidence Survey of College and University Faculty from TIAA-CREF, Manchester (2007) finds that workers with a defined contribution (DC) pension plan expect to retire eight months later than their counterparts with a defined benefit (DB) pension plan. Those workers who choose a DB plan expect to retire another half year earlier than those who are only offered a DB plan. The word 'choose' is highlighted because only some workers are really faced with a choice between a DB and a DC pension; most are given only one or the other.
Interestingly, those workers who are not covered by Social Security are significantly more likely to choose a DB pension plan over a DC plan compared to those who are covered by Social Security. This suggests that workers are choosing to diversify their risk in retirement by choosing a DC plan more frequently if they already have the DB coverage provided by Social Security. Friedberg and Webb (2005) attribute the recent increase in retirement ages (noted, for example, in Gendell (2001) ) to the movement away from DB pensions toward DC pensions. They note that "[r]etirement patterns begin to diverge at around age 55 and accelerate around age 60 when most workers with DB plans begin to experience negative accruals." The fact that workers with DB pension plans, on average, retire two years sooner than their counterparts with DC pensions leads the authors to conclude that it is the variable (and sometimes negative) accrual rates by age in DB pensions that lead to earlier retirement among those workers with a DB plan.
Using data from the HRS, Chan and Stevens (2004) analyze the effects on subjective retirement probabilities of increased pension wealth from delaying retirement.
Methodologically, the estimation is similar to that of many of the papers above on the effects of Social Security on retirement. However, the authors look specifically at the effects of private pension accumulations controlling for individual fixed effects. Their findings suggest that average pension gains lower the probability of retiring at age 62 between 2 and 7 percent. While these effects are substantial, they appear to be much smaller than the marginal effect of increases in Social Security wealth found in Coile and Gruber (2007) . Blundell et al. (2002) find qualitatively similar results for the UK.
Health and Health Insurance
It is possible that the effects of pension coverage on retirement are overstated in those studies that do not control for access to health insurance. Rogowski and Karoly (2000) make exactly this point using the HRS to study the effects of health insurance on retirement decisions. These authors find that workers with retiree health benefit offers are 68 percent more likely to retire than those who would lose insurance coverage upon separation from employment. Those with non-employment linked health insurance in retirement are also more likely to retire than those facing the loss of health care coverage.
These results largely extend and confirm the results from Rogowski and Karoly (1994) which used data from the SIPP. Blau and Gilleskie (2003) find only modest effects of access to employer-provided retiree health insurance (EPRHI) on retirement decisions of older men; men who gain EPRHI increase retirement (non-employment) by about 1 percent, and those who lose EPRHI reduce retirement by 1 percent. These are significantly smaller than the effects found in Blau and Gilleskie (2001) who note that their results were larger than previous estimates in the literature, probably due to controls for heterogeneity. The key difference between the earlier and later Blau and Gilleskie papers is the use of a reduced form model in the earlier paper. This may also explain the lower estimates in the latter paper.
In addition to coverage itself, the cost of health insurance coverage also reduces the likelihood of retirement. Even those workers who have retiree health insurance (RHI) often pay significant premiums to maintain the coverage. Johnson et al. (2003) report that the mean cost to retirees with this benefit is roughly triple the cost to those workers when they were working. They find that "[i]f men with employer-sponsored coverage but without RHI offers faced the same mean monthly premium cost to retire as do those with RHI offers, their predicted retirement rates would increase by 26%," and the corresponding figure they report for women is 31 percent.
Medicare as a Second Payer (MSP) legislation requires that employer-sponsored health insurer be a worker's primary insurance payer (if the beneficiary is employed).
Despite good intentions to reduce the cost of Medicare, the system has generated implicit taxes on work at older ages that are 15 to 20 percent at age 65 and rise to 45 to 70 percent at age 80 (Goda et al., 2007) . These taxes are rising over time, as well, for both men and women above the age of 64.
While health insurance matters for the elderly in general, it stands to reason that it would matter more to those who are or expect to be in poorer health. Health status itself, then, is also a determinant of retirement behavior. Dwyer and Mitchell (1999) use the HRS to study the effect of self-reported health on retirement, correcting for the endogeneity of self-reported health status. A number of earlier studies (e.g. Anderson and Burkhauser 1985) confirm the endogeneity problem, but even correcting for this endogeneity, Dwyer and Mitchell find that those with poor self-reported health expect to retire between one and two years earlier than their healthier counterparts.
1 Bound et al. (2007) estimate a latent variable model to overcome concerns about the endogeneity of self-reported health status. Also using the HRS, the authors estimate that a typical man in poor health is 10 times as likely to retire before eligibility for any pension benefits as a similar person in average health.
A recently published study (Schirle 2008) of elderly coming through the population is dramatically smaller when viewed from the perspective of mortality risk, and when viewed from the perspective of RLE rather than traditional age, stabilizing participation rates at today's levels will lead to a 10 percent increase in labor supply by 2050. Thus, if workers are making their decisions to retire based on consideration of how much longer they expect to live rather than on having achieved a certain age, we might get dramatically different results than traditional models assume.
III. Data and Methodology
We examine labor force participation at older ages in this paper. Our interest is in whether there are significant differences in the decisions of older workers when we examine them by age and by RLE. To do this, we examine simple trends over time by age/RLE, sex, and cohort. The data on labor force participation rates (LFPRs) for older We present labor force participation rates by age and by equivalent RLE for men (Figures 5-7) and women (Figures 8-10 Our empirical model is a logit specification for labor force participation for older workers, where participation is modeled as a function of age/RLE, age 62 and age 65 dummies, SSDI beneficiaries as a fraction of 25-to 64-year-olds, the population share of 20-to 29-year-olds, marital status, education, and birth cohort fixed effects. The data come from 1976-2007 CPS, and the models are estimated separately by sex. Education is captured in dummy variables for high school graduates, those with some college, and college graduates; the omitted category includes those with less than a high school education. The omitted category for marital status includes divorced, separated, and widowed persons, and the included dummy variables are married and never married.
Formally, the logit model is
IV. Descriptive Results
We now turn to our discussion of the raw participation rates shown in figures 5 to 10. We generate these rates by RLE by matching Social Security data on remaining life expectancy to our sample members. 4 The first thing to note about the three graphs for successively older workers is that labor force participation declines from the 1960s through the early 1990s, but that trend is reversed in the most recent decade for ages 60, 62, and 65. However, participation at the equivalent RLEs for those ages does not increase but merely levels off since 1995. The fact that participation is leveling off by remaining life expectancy may suggest either that workers have been preparing for a certain number of years in retirement or that work is less debilitating now (in a service economy) than it had been in the past (in a more heavily manufacturing economy) and thus is the source of less disutility than in the past.
In Figure 5 , then, what explains the declining labor force participation rate for 60-year-old men from 1965 to 1995? First, widespread use of DB pensions at the time provided significant incentive to retire, even prior to eligibility for Social Security benefits. Second, qualifying for disability benefits under Social Security has become easier over time. In 1965, just under three-quarters of a million workers were on SSDI, but by 1995, that number had risen to over 2.5 million workers. Not all of these workers had attained age 60, but the difference is quite striking nonetheless. Duggan et al. (2007) present compelling evidence of the increase in DI beneficiary status, particularly for women, at older ages over the past quarter century.
In Figures 6 and 7 , we see first divergence, then convergence in the LFPR by age/RLE graphs. The convergence is, in a sense, mechanical. Given the way we choose the age/RLE pairs, in 2005, the labor force participation (LFP) rates must be equal in 2005. Thus, the LFP curves are forced to converge. On the other hand, there is no such compelling reason for these rates to diverge. In Figure 6 , for example, the difference in participation rates for 62-year-olds and for those with 19.5 years RLE in 1965 is about 10 percent. By the early to mid-1980s, however, the difference is nearly twice as high.
Similarly in Figure 7 , the gap in participation between 65-year-olds and those with 17 years RLE widens after 1965 but then narrows, slowly at first, but much more rapidly after 1980.
The fact that participation declines for each of the RLEs we examine suggests that it is not only remaining life expectancy that workers consider in deciding to retire or not.
If it were, then we should see nearly constant participation rates by RLE. Declines by age in participation rates between 1965 and 1990 are much steeper than those by RLE, but then they flatten out dramatically. In fact, after 1990 and for most ages above 54, participation is rising slightly over time. This is not the result of particular workers working more that they did the year before, but of younger cohorts working more as they age than their predecessors did (see Figure 3) .
The story for women is more straightforward in the graphs (Figures 8-10 ). In each case, the trend both by age and by RLE is strongly positive from the 1940s to about 1965, flattens for the next twenty years, and then rises after the mid 1980s. There is virtually no divergence in the patterns by age versus RLE.
V. Logit Results
Results for men and women by age are presented in Tables 1-2, and results For women, using the same controls, the opposite is true as more women are working in later cohorts. It is important to note that the cohort effects get stronger when we include a full set of regressors for men; however, they get dramatically weaker for women (see Model 6 results). This suggests that much more of the change in labor force participation across cohorts for women can be explained by changing education and business cycle effects (unemployment) than is true for men over this period.
For both men and women, age has a large negative impact on participation, and the effects are larger at older ages. On the other hand, workers with greater remaining life expectancy work with higher probability than those with lower RLEs, but these effects decline for larger values of RLE.
In all specifications of the model, either by age or by RLE, the dummy variables indicating age 62 and age 65 have strong, negative effects on labor force participation. This is true even though the models by age include a quadratic term in age to capture the acceleration in labor force participation declines by age. 6 These results suggest that there are strong negative effects on working that result from the early retirement age and the normal retirement age under Social Security and from the Medicare eligibility age (currently 65). 7 We cannot distinguish in this research between what may be the economic effect of getting retirement benefits under the program and the signal effect on retirees that somehow they 'should be' retiring at these ages. Our suspicion, however, is that it is a combination of these effects coming through in the data.
Greater education is associated with higher levels of labor force participation for men and women under all specifications. Participation for all older workers declines in periods with greater unemployment, and their participation is negatively related to the share of the population that is aged 20 to 29. Interestingly, during years of greater numbers of disabled workers collecting Social Security disability benefits, participation for older workers increases under all specifications except those which control for male remaining life expectancy.
Marital status obviously also matters for labor force participation with married men participating more and married women participating less. The opposite pattern holds for those who never married with men participating less and women participating more than widowed, divorced, or separated individuals.
6 It is also true that we include a quadratic term in remaining life expectancy in the models by RLE.
7 The Social Security normal retirement age is 66 and older for the later cohorts in our sample (those born in 1943 and later).
VI. Conclusions
In part, our results confirm what other research has shown, suggesting that labor force participation at older ages is on the rise after roughly 1995 despite the fact that, at least for men, the trend has been strongly negative prior to the 1990s. However, there is no such increase in participation by remaining life expectancy. Participation appears to have flattened out by RLE. This raises the question of whether this is because workers plan for a certain number of years of retirement or because the disutility of work has decreased over time as the US economy has been transformed from a manufacturing economy to a service economy. We also find that whether we specify the empirical model by age or by RLE, the ages 62 and 65 both have strong negative effects on participation, confirming the enormous role Social Security plays in labor supply decisions of older workers. Further research is needed on the question of whether the age 62 and age 65 effects are due to the financial incentives under Social Security or to a signaling effect of those ages under the program. 
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